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the nucleus, associates with the LEF/TCF transcription factors, and
affects transcription of target genes. The canonical Wnt pathway
plays a role in the earliest stages of otic placode specification and
continues to be important throughout the formation of the cochlea.
While many components of the Wnt signaling cascade are expressed
throughout the developing avian cochlea (Sienknecht and Fekete
2008), their specific functions remain unclear. Our study focuses on
the role of the Wnt/β-catenin pathway on cellular fate and patterning
in the developing basilar papilla (BP), the sensory epithelium of the
avian cochlea. To characterize the function of Wnt/β-catenin
signaling in the BP we performed in ovo as well as in vitro
experiments in which components of this pathway were activated
or inhibited. Activation of the Wnt/β-catenin pathway at E5/E6, a
period representing the onset of cellular differentiation in the BP,
resulted in a significant increase in the number of hair cells. The
robust induction of hair cells in ovo and in BP explant cultures
indicates a role for this cascade in sensory epithelium development.
This data suggests that the Wnt/β-catenin pathway may regulate the
size of the prosensory domain and induce the formation of hair cells.
doi:10.1016/j.ydbio.2009.05.457
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An essential role for the tetraspanin, CD151, in trigeminal
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The peripheral nervous system is derived from two embryonic cell
populations: the cranial neural placodes and the neural crest. Cranial
neural placodes are thickened epithelium that give rise to the paired
sense organs and some of the cranial sensory ganglia. To better
understand the processes involved in placode formation, we
performed a subtractive library screen to find new candidates
involved in the formation of placodes as well as additional markers
for these cell types. One of candidate genes, a tetraspanin protein,
CD151, the expression was primarily confined to the trigeminal
placode, but absent from the neural tube or mesoderm. Onset of
expression was at stage 10, after expression of the trigeminal placode
specification marker, Pax3. To ascertain its function during placode
development, we designed and electroporated a translation-blocking
CD151 morpholino antisense oligonucleotide into the presumptive
placode ectoderm at stages 89, thus blocking protein production prior
to the onset of endogenous expression. In the loss-of-function
morphants, we observed a decrease in the number of Pax3+ neurons
and altered morphogenesis of the trigeminal ganglion, which
appeared reduced in size and malformed. In contrast, over-expression
of CD151 resulted in retention of placodal cells within the ectoderm.
The results demonstrate a previously unknown role for the
tetraspanin molecule, CD151, as a critical regulator of placodal
morphogenesis and ganglion formation.
doi:10.1016/j.ydbio.2009.05.459
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The ophthalmic trigeminal placode (opV) is the birthplace of
sensory neurons contributing to the trigeminal ganglion. Signals from
the neural tube induce placodal identity within the surface ectoderm,
then specified opV placode cells migrate to the ganglion. Several
molecular pathways have been shown to act in opV placode cell
development.Despite this, signals that specify individual neurons from
within the opV placode domain remain unknown. It is known that
components of the Notch signaling pathway are expressed in the
placodal ectoderm. In this study we have further characterized the
expression of Notch/Delta pathway genes. In addition, we have tested
the role ofNotch signaling inopVplacodedevelopment.UsingDAPT, an
inhibitor of gamma-secretase, we inhibited Notch signaling in 79 and
1315 somite chick embryo head ectoderms. We observed that
attenuated Notch signaling caused precocious neuronal differentiation
of opV cells at 79 somites and1315 somites. Further,we activatedNotch
signalingbymisexpressing theNotch intracellulardomain (NICD)by in
ovo electroporation, which resulted in targeted cells failing to
differentiate, instead remaining in the surface ectoderm. Thus,
Notch/Delta signaling plays an important role in opV development
by selecting which cells differentiate and migrate to the opV ganglion.
doi:10.1016/j.ydbio.2009.05.460
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Proneural basic helix-loop helix (bHLH) transcription factors are
key regulators of retinal neurogenesis and they function by activating
the expression of target genes that execute a program of neuronal
differentiation within progenitors. In a previous screen for proneural
target geneswe identified a novel gene called sbt1 (shared bHLH target
1). sbt1 is conserved across vertebrate species and encodes a novel
protein with no conserved functional motifs. In situ hybridization
analysis showed that sbt1 is transiently expressed in late proliferating
or early differentiating cells in the nervous systemof both Xenopus and
mouse. Overexpression of sbt1 in Xenopus caused a reduction in
phospho-histoneH3positivemitotic cells at theopenneural plate stage
andweak expansion of the primary neuron domain. Overexpression of
either mouse or Xenopus sbt1 in retinal progenitors promoted
differentiation of early born retinal neurons, and also enhanced the
ability of proneural bHLH factors to promote neurogenesis. Conversely,
inhibition of SBT1 translation in Xenopus retinal progenitors by
injection of antisense morpholino into cleavage-stage blastomeres
prevented or delayed retinal neuron differentiation. We have
performed a yeast 2hybrid screen for potential SBT1 interactors and
have isolated several candidate proteinpartners,mostnotablymultiple
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cell cycle regulators. Based on these results, we propose that sbt1may
play a role in regulating cell cycle exit downstream of proneural bHLH
factors during retinal development.
doi:10.1016/j.ydbio.2009.05.461
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There is growing evidence thatmicroRNAs play an important role in
regulating transcriptional programs that control both the maintenance
of stemandprogenitorcells, andtheirdifferentiation into tissue-specific
lineages during development. A recently identified gene, Arsenate
resistance gene 2 (Ars2), is thought to play a role inmicroRNAprocessing
and RNAmetabolism, and is essential for at least twomajor processes of
embryonic development: cellular differentiation and survival. We
sought to determine whether Ars2 is expressed in the developing and
adult retina. Immunocytochemical analysis was performed using four
antibody clones generated against either the N or C terminus of human
Ars2. Multi-labeling using retinal cell class-specific and cell cycle-
relatedantibodieswasperformedonmice ranging fromP0 toP90 inage.
We describe dynamic patterns of Ars2 expression that include: (i) the
upregulation of Ars2 in a subset of putative newborn retinal neurons,
and (ii) cell-class-specific changes in Ars2 subcellular localization that
persist in the adult retina. Ars2 expression appears to be specific to
neuronal subtypes, and is not detected in Müller glia. The timing and
cellular distribution of these changes in Ars2 expression is consistent
with it playing a role in cell cycle exit and initiation of cellular
differentiation. These results suggest a role for Ars2 in central nervous
system development and adult retinal homeostasis.
doi:10.1016/j.ydbio.2009.05.462
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Vertebrate eye development is an intricate process involving the
merger of the optic cup, lens, ectoderm and neural crest cells. The
neural crest, a highly migratory multipotent cell population,
contributes to numerous ocular tissues including the cornea, ciliary
body, and stroma of the iris. However, little is known about the
molecular mechanisms underlying neural crest migration during
ocular development. In exploring the spatiotemporal behavior of
neural crest cells during eye development, we find that semaphor-
in3A (Sema3A) is expressed in the lens placode and epithelium
continuously throughout eye development. Interestingly, neuropilin-
1 (Npn-1) is expressed by periocular neural crest but down-
regulated, in a manner independent of the lens, by the subpopulation
that migrates into the eye and gives rise to the cornea endothelium
and stroma. In contrast, Npn-1 expressing neural crest remain in the
periocular region and contribute to the anterior uvea and ocular
blood vessels. Introduction of a Sema3A inhibitor results in the
premature entry of neural crest cells over the lens that phenocopies
lens ablation. Furthermore, Sema3A inhibits periocular neural crest
migration in vitro. Taken together, our data reveal a novel and
essential role of Sema3A/Npn-1 signaling in coordinating periocular
neural crest migration that is vital for proper ocular development.
doi:10.1016/j.ydbio.2009.05.463
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Neural crest cells (NCCs) make up a multipotent cell population
that plays a key role in vertebrate development, and their dysregula-
tion has been implicated in a number of human diseases. NCCs
contribute to a wide variety of cell types, many of which are unique to
vertebrates, most notably the bone, cartilage and connective tissue of
the cranium. Traditional models of NC induction considered interac-
tions of the ectoderm with underlying mesoderm or interactions
between neural and non-neural ectoderm. Contrary to these models,
recent evidence suggests that NCCs are specified even before the
formation of definitive mesoderm or neural territory. Here the
induction of neural, mesoderm and NCCs is analyzed through the
application of beads loaded with combinatorial mixes of signaling
molecules placed in the area opaca border of stage 3 chick embryos.
After different incubation times, treated embryos were analyzed by in
situ hybridization to determine the expression of NC (Pax7), neural
(Sox2) and/or mesodermal (Brachyury) markers. Preliminary experi-
ments identified specific cocktails able to induce NCC markers alone.
The appearance of Pax7 in the absence of either Brachyury or Sox2 are
in agreement with recent studies pointing towards an early induction
of NCCs. Furthermore, these studies provide a controlled experi-
mental model that offers the possibility to identify signaling path-
ways previously unrecognized for NC induction.
doi:10.1016/j.ydbio.2009.05.464
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The neural crest (NC) is comprised of multipotent stem-cell-like
precursor that migrates and gives rise to a diverse set of derivatives.
Many studies have been focused on transcriptional regulation
underlying NC formation, but less is known about epigenetic
influences. JmjD2 were recently described as important epigenetic
genes, able to demethylate H3K9me3 and H3K36me3, implicated in
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